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PROBLEM TO BE SOLVED: To obtain an array substrate having Ifei 



interlayer insulating films in which cutting in steps of conductive layers 
in a contact hole part is prevented, by forming a second interlayer 
insulating layer to have an opening penetrating to the surface of a first 
conductive layer and forming a second conductive layer to be 
connected to the first conductive layer through the opening. 
SOLUTION: An opening 1 8a is formed by patterning a second interlayer 
insulating layer 1 8. The size of the opening 1 8a is important for the 
relation of the opening formed in the first interlayer insulating layer 1 6. 
Then the substrate is heat treated to cause thermal shrinkage of the 
second interlayer insulating layer 1 8. The upper part of the opening 
widens to form a contact hole (C) having the inner face in a loose slope 
and a smoothly rounded upper edge. Further, a second conductive layer 
20 is deposited. The conductive layer 20 is connected to the first 
conductive layer 14 through the contact hole (C). Since the contact 
hole (C) has a rounded edge of the opening and the loose slope of the 




inner face, no cutting in the steps of layers is caused. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A substrate, the semi-conductor layer prepared on said substrate, and the 1st conductive 
layer alternatively prepared on said semi-conductor layer, The 1st layer insulation layer which is 
prepared on said semi-conductor layer and consists of an inorganic material, The 2nd layer insulation 
layer which is prepared on said 1st conductive layer and said 1st layer insulation layer, and consists of 
an organic material. It prepares on said 2nd layer insulation layer, and has the 2nd conductive layer of 
Said 2nd layer insulation layer It has opening penetrated to the front face of said 1st conductive 
layer. Said opening Have a taper-like internal surface and it sets to the internal surface of said opening. 
It is the array substrate which is constituted as that with which said organic material of said 2nd layer 
insulation layer has covered said 1st layer insulation layer completely, and is characterized by 
connecting said 2nd conductive layer to said 1 st conductive layer through said opening. 
[Claim 2] A substrate, the semi-conductor layer prepared on said substrate, and the 1 st conductive 
layer alternatively prepared on said semi-conductor layer. The 1st layer insulation layer which has the 
1st opening which was prepared on said 1st conductive layer, consisted of an inorganic material, and 
was penetrated to the front face of said 1st conductive layer, The 2nd layer insulation layer which has 
the 2nd opening which is prepared on said 1st layer insulation layer, consists of an organic material, and 
is penetrated to the front face of said 1st conductive layer through said 1st opening. The 2nd 
conductive layer which was prepared on said 2nd layer insulation layer, and was connected with said 1st 
conductive layer through said 2nd opening. Said 2nd opening in a preparation and said 2nd layer 
insulation layer is smaller than said 1st opening. When said organic material of said 2nd layer insulation 
layer covered the internal surface of said 1st opening and has reached to the front face of said 1st 
conductive layer, the internal surface of the 2nd opening covers said 1st layer insulation layer 
completely. The array substrate characterized by the thing of said 1st conductive layer and said 1st 
layer insulation layer which either intervenes at least between said 2nd interlayer insulation film and said 
semi-conductor layers. 

[Claim 3] The internal surface of said 2nd opening is an array substrate according to claim 2 
characterized by being formed in the shape of a taper to said substrate side. 

[Claim 4] The configuration of said 2nd opening is an array substrate according to claim 3 characterized 
by being circular, a square, or a polygon. 

[Claim 5] The include angle between the tangent of the maximum ramp of the internal surface of said 
2nd opening and said substrate side is an array substrate according to claim 3 characterized by being 70 
or less degrees. 

[Claim 6] The inlet-port edge of said 2nd opening is an array substrate according to claim 2 
characterized by being constituted by the curved surface. 

[Claim 7] Said curved surface is an array substrate according to claim 6 with which the radius of 
curvature is characterized by 1x10 - 8 or more m being 1x10 - 4 or less m. 

[Claim 8] Said semi-conductor layer is prepared on said substrate as two or more island-like patterns 
which constitute each of two or more switching elements. Said 1st conductive layer It is the output 
terminal connected to each of the semi-conductor layer of two or more of said island-like patterns. Said 
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inorganic material It is the array substrate according to claim 2 which either silicon nitride or silicon 
oxide is used as a principal component, and said organic material uses either acrylic resin or polyimide 
as a principal component, and is characterized by said 2nd conductive layer being a pixel electrode. 
[Claim 9] The array substrate with which two or more switching elements were prepared, and the 
opposite substrate which countered with said array substrate and has been arranged, It is the liquid 
crystal display equipped with the liquid crystal layer pinched between said array substrates and said 
opposite substrates. Said array substrate A substrate, the semi-conductor layer prepared on said 
substrate, and the 1st conductive layer alternatively prepared on said semi-conductor layer, The 1st 
layer insulation layer which is prepared on said semi-conductor layer and consists of an inorganic 
material, The 2nd layer insulation layer which is prepared on said 1st conductive layer and said 1st layer 
insulation layer, and consists of an organic material, It prepares on said 2nd layer insulation layer, and 
has the 2nd conductive layer of Said 2nd layer insulation layer It has opening penetrated to the 

front face of said 1st conductive layer. Said opening Have a taper-like internal surface and it sets to the 
internal surface of said opening. It is the liquid crystal display which is constituted as that with which 
said organic material of said 2nd layer insulation layer has covered said 1st layer insulation layer 
completely, and is characterized by connecting said 2nd conductive layer to said 1st conductive layer 
through said opening. 

[Claim 10] The array substrate with which two or more switching elements were prepared, and the 
opposite substrate which countered with said array substrate and has been arranged, It is the liquid 
crystal display equipped with the liquid crystal layer pinched between said array substrates and said 
opposite substrates. Said array substrate A substrate, the semi-conductor layer prepared on said 
substrate, and the 1st conductive layer alternatively prepared on said semi-conductor layer. The 1st 
layer insulation layer which has the 1st opening which was prepared on said 1st conductive layer, 
consisted of an inorganic material, and was penetrated to the front face of said 1 st conductive layer. 
The 2nd layer insulation layer which has the 2nd opening which is prepared on said 1st layer insulation 
layer, consists of an organic material, and is penetrated to the front face of said 1st conductive layer 
through said 1st opening. The 2nd conductive layer which was prepared on said 2nd layer insulation 
layer, and was connected with said 1st conductive layer through said 2nd opening, Said 2nd opening in a 
preparation and said 2nd layer insulation layer is smaller than said 1 st opening. When said organic 
material of said 2nd layer insulation layer covered the internal surface of said 1st opening and has 
reached to the front face of said 1st conductive layer, the internal surface of the 2nd opening covers 
said 1st layer insulation layer completely. The liquid crystal display characterized by the thing of said 1st 
conductive layer and said 1 st layer insulation layer which either intervenes at least between said 2nd 
interlayer insulation film and said semi-conductor layers. 

[Claim 11] The internal surface of said 2nd opening is a liquid crystal display according to claim 10 
characterized by being formed in the shape of a taper to said substrate side. 
[Claim 12] The configuration of said 2nd opening is a liquid crystal display according to claim 1 1 
characterized by being circular, a square, or a polygon. 

[Claim 13] The include angle between the tangent of the maximum ramp of the internal surface of said 
2nd opening and said substrate side is a liquid crystal display according to claim 1 1 characterized by 
being 70 or less degrees. 

[Claim 14] The liquid crystal display according to claim 10 with which the inlet-port edge of said 2nd 
opening is characterized by being constituted by the curved surface. 

[Claim 15] Said curved surface of the inlet-port edge of said 2nd opening is a liquid crystal display 
according to claim 14 with which the radius of curvature is characterized by 1x10 - 8 or more m being 
1x10 - 4 or less m. 

[Claim 16] Said semi-conductor layer is prepared as two or more island-like patterns which constitute 
each of two or more of said switching elements. Said 1st conductive layer It is the output terminal 
connected to each of the semi-conductor layer of two or more of said island-like patterns. Said 
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inorganic material It is the liquid crystal display according to claim 10 which either silicon nitride or 
silicon oxide is used as a principal component, and said organic material uses either acrylic resin or 
polyimide as a principal component, and is characterized by said 2nd conductive layer being a pixel 
electrode which impresses an electrical potential difference to said liquid crystal layer. 
[Claim 17] The process which forms a semi-conductor layer on a substrate, and the process which 
forms the 1st conductive layer alternatively on said semi-conductor layer, The process which deposits 
an inorganic material and forms the 1 st layer insulation layer on said 1 st conductive layer and said semi- 
conductor layer. The process which forms the 1st opening penetrated to the front face of said 1st 
conductive layer in said 1st layer insulation layer, The process which deposits an organic material and 
forms the 2nd layer insulation layer on said 1st layer insulation layer, The process which forms the 2nd 
opening so that it may penetrate in said 2nd layer insulation layer to the front face of said 1st 
conductive layer through said 1st opening and said 1st layer insulation layer may not be exposed to it in 
the internal surface. By heat-treating said 2nd layer insulation layer, and shrinking said organic material 
which constitutes said 2nd layer insulation layer The heat treatment process to which the configuration 
of said 2nd opening is changed, with said 1st layer insulation layer covered. The manufacture approach 
of the array substrate characterized by having the process which forms the 2nd conductive layer which 
deposited the conductive ingredient on said 2nd layer insulation layer, and was connected to said 1st 
conductive layer through said 2nd opening. 

[Claim 18] Said heat treatment process is the manufacture approach of the array substrate according to 
claim 17 characterized by performing said 2nd opening so that it may change in the shape of a taper to 
said substrate side. 

[Claim 19] Said 2nd opening is the manufacture approach of the array substrate according to claim 18 

characterized by having one configuration of circular, four square shapes, and a polygon. 

[Claim 20] Said heat treatment process is the manufacture approach of the array substrate according to 

claim 18 characterized by carrying out so that the include angle between the tangent in the maximum 

ramp of the internal surface of said 2nd opening and said substrate side may turn into 70 or less 

degrees. 

[Claim 21] Said heat treatment process is the manufacture approach of the array substrate according to 
claim 17 characterized by carrying out so that the inlet-port edge of said 2nd opening may be 
constituted by the curved surface. 

[Claim 22] Said heat treatment process is the manufacture approach of the array substrate according to 
claim 21 characterized by carrying out so that the radius of curvature of said curved surface of the 
inlet-port edge of said 2nd opening may be set to 1x10 - 8 or more-m 1x10 - 4 or less m. 
[Claim 23] The process which forms said semi-conductor layer includes the process which forms the 
semi-conductor layer of the shape of two or more island which constitutes each of two or more 
switching elements on said substrate. The process which forms said 1st conductive layer includes the 
process which forms said 1 st conductive layer in each of the semi-conductor layer of two or more 
shape of said island as an output terminal. Said inorganic material in the process which forms said 1st 
layer insulation layer Said organic material in the process which uses either silicon nitride or silicon 
oxide as a principal component, and forms said 2nd layer insulation layer The process which uses either 
acrylic resin or polyimide as a principal component, and forms said 2nd conductive layer is the 
manufacture approach of the array substrate according to claim 1 7 characterized by including the 
process which forms each pixel electrode connected to each of two or more of said switching elements. 
[Claim 24] Said heat treatment process is the manufacture approach of the array substrate according to 
claim 17 characterized by including the process heated at 90-degree-C or more temperature of 300 
degrees C or less. 

[Claim 25] The array substrate with which two or more switching elements were prepared, and the 
opposite substrate which countered with said array substrate and has been arranged, The process which 
is the manufacture approach of a liquid crystal display of having the liquid crystal layer pinched between 
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said array substrates and said opposite substrates, and forms a semi-conductor layer on a substrate, 
The process which forms the 1 st conductive layer alternatively on said semi-conductor layer, and the 
process which deposits an inorganic material and forms the 1st layer insulation layer on said 1st 
conductive layer and said semi-conductor layer, The process which forms the 1st opening penetrated to 
the front face of said 1st conductive layer in said 1st layer insulation layer, The process which deposits 
an organic material and forms the 2nd layer insulation layer on said 1st layer insulation layer. The 
process which forms the 2nd opening so that it may penetrate in said 2nd layer insulation layer to the 
front face of said 1st conductive layer through said 1st opening and said 1st layer insulation layer may 
not be exposed to it in the internal surface, By heat-treating said 2nd layer insulation layer, and 
shrinking said organic material which constitutes said 2nd layer insulation layer The heat treatment 
process to which the configuration of said 2nd opening is changed, with said 1st layer insulation layer 
covered. The manufacture approach of the liquid crystal display characterized by having the process 
which forms the 2nd conductive layer which deposited the conductive ingredient on said 2nd layer 
insulation layer, and was connected to said 1st conductive layer through said 2nd opening. 
[Claim 26] Said heat treatment process is the manufacture approach of the liquid crystal display 
according to claim 25 characterized by performing said 2nd opening so that it may change in the shape 
of a taper to said substrate side. 

[Claim 27] Said 2nd opening is the manufacture approach of the liquid crystal display according to claim 
26 characterized by having one configuration of circular, four square shapes, and a polygon. 
[Claim 28] Said heat treatment process is the manufacture approach of the liquid crystal display 
according to claim 26 characterized by carrying out so that the include angle between the tangent in the 
maximum ramp of the internal surface of said 2nd opening and said substrate side may turn into 70 or 
less degrees. 

[Claim 29] Said heat treatment process is the manufacture approach of the liquid crystal display 
according to claim 25 characterized by carrying out so that the inlet-port edge of said 2nd opening may 
be constituted by the curved surface. 

[Claim 30] Said heat treatment process is the manufacture approach of the array substrate according to 
claim 29 characterized by carrying out so that the radius of curvature of said curved surface of the 
inlet-port edge of said 2nd opening may be set to 1x10 - 8 or more-m 1x10 - 4 or less m. 
[Claim 31] The process which forms said 1st conductive layer including the process which forms the 
semi-conductor layer of two or more shape of an island from which the process which forms said semi- 
conductor layer constitutes each of two or more of said switching elements Said inorganic material in 
the process which forms said 1st layer insulation layer in each of the semi-conductor layer of two or 
more shape of said island including the process which forms said 1 st conductive layer as an output 
terminal Said organic material in the process which uses either silicon nitride or silicon oxide as a 
principal component, and forms said 2nd layer insulation layer The process which uses either acrylic 
resin or polyimide as a principal component, and forms said 2nd conductive layer is the manufacture 
approach of the liquid crystal display according to claim 25 characterized by including the process which 
forms the pixel electrode which impresses an electrical potential difference to said liquid crystal layer. 
[Claim 32] Said heat treatment process is the manufacture approach of the liquid crystal display 
according to claim 25 characterized by including the process heated at 90-degree-C or more 
temperature of 300 degrees C or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an array substrate, liquid crystal displays, and those 
manufacture approaches. In more detail, it has an interlayer insulation film thick enough so that the 
cross talk and coupling capacity during wiring may be controlled, and the stage piece of the electrode in 
the contact hole section is controlled, and this invention relates to the array substrate which moreover 
has sufficient dependability, liquid crystal displays, and those manufacture approaches. 
[0002] 

[Description of the Prior Art] As for the liquid crystal display represented by the active-matrix mold, 
high integration is demanded every year. That is, it is necessary to form various electronic devices and 
wiring in the tooth space restricted extremely. 

[0003] A multilayering technique is being used in order to respond to such need. This is the approach of 
carrying out the laminating of a semi-conductor layer or the wiring layer through an interlayer insulation 
film. According to the multilayering technique, it becomes possible to carry out the laminating of an 
electronic device or the wiring, without increasing component area. 

[0004] And if a contact hole is formed in an interlayer insulation film and it is made to flow through the 
layer of the upper and lower sides electrically, complicated wiring is easily realizable in a limited 
component area. 

[0005] Drawing 1 1 is the outline sectional view of the array substrate 130 of the liquid crystal display by 
such multilayering technique. In the array substrate 130 of the liquid crystal display shown in this 
drawing, the polish recon layer 136 is formed through the undercoat layer 134 on the glass substrate 
132. And the transistor and the capacitor are formed by the gate electrode 140 and the auxiliary 
capacity line 142. The source electrode 146 of a transistor is wired on the insulating layer 144. Moreover, 
the pixel electrode 154 is connected with the contact electrode 148 of a transistor through contact hole 
150a formed in the insulating layer 150. That is, the multilayering technique is used in the lower layer of 
the source electrode 146. and the lower layer of the pixel electrode 154. 
[0006] 

[Problem(s) to be Solved by the Invention] However, as shown in drawing 1 1 , when the laminating of a 
metal electrode or the semi-conductor layer is carried out through an interlayer insulation film, the so- 
called cross talk occurs and there is a problem of the ability to stop being able to disregard effect of a 
mutual signal. Moreover, the electrode layer and semi-conductor layer which counter through an 
insulator layer form a capacitor. And the so-called coupling capacity may be produced and the problem 
of reducing the speed of response of a component may be produced. 

[0007] For example, in the array substrate 130 shown in drawing 1 1 , the source electrode 146 also has 
the role which supplies another signal to another transistor which is not illustrated as a signal line. 
However, as the arrow head A showed to drawing 1 1 , such a source electrode 146 and the pixel 
electrode 154 have the part which has countered through the layer insulation layer 150. In such an 
opposite part, a cross talk and coupling capacity which were mentioned above occur. And the noise 
component of a video signal increased, and the high-speed drive became difficult and the problem of 
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graphic display grace falling had arisen. 

[0008] Moreover, patterning of the conductive layers, such as a wiring layer in which an interlayer 
insulation film is formed up and down, is carried out in many cases. Therefore, there is also a problem 
that surface irregularity becomes remarkable and multilayering becomes difficult, so that the number of 
laminatings is made to increase. 

[0009] As mentioned above, in order to control the problem of the increment in a cross talk which was 
explained, coupling capacity, or surface irregularity, it is required to thicken thickness of an interlayer 
insulation film. However, the interlayer insulation film of the inorganic material currently conventionally 
used abundantly was difficult to produce a crack and exfoliation in many cases, if thickness is set to 
several lOOnm or more, and to deposit the film thick enough. It was difficult to, secure dependability 
sufficient in respect of moisture permeability being high etc. on the other hand, although the interlayer 
insulation film of an organic material can be formed to several micrometers thickness. 
[0010] On the other hand, the stage piece of the conductive layer in the contact hole section is 
mentioned as another trouble which multilayering structure has. When this carries out opening of the 
contact hole to an interlayer insulation film and a conductive layer is deposited on it, in the internal- 
surface section of contact hole opening, the thickness of a conductive layer becomes thin and is cut. 
For example, it is easy to produce the stage piece of the pixel electrode 154 in the part shown by the 
arrow head B by contact hole 150a in drawing 1 1 . If a stage piece arises, connecting between 
conductive layers will become inadequate and the poor graphic display of a liquid crystal display will be 
produced. Such a stage piece had the problem of being easy to generate, so that the thickness of an 
interlayer insulation film 150 becomes thick. In order to prevent such a stage piece, a conductive layer 
154 must be formed thickly. However, in the liquid crystal display, it was difficult for the pixel electrode 
154 to need to usually consider as a transparent electrode, and to form a conductive layer 154 thickly 
from the limit on the ingredient and process. Moreover, generally, if a conductive layer is thickened, 
surface irregularity will be promoted and the problem that multilayering becomes difficult will also be 
produced. 

[0011] This invention is made in view of this point. Namely, this invention aims at offering the array 
substrate which has sufficient thickness and moreover has an interlayer insulation film which the stage 
piece of a conductive layer does not produce in the contact hole section, liquid crystal displays, and 
those manufacture approaches, securing dependability. 
[0012] 

[Means for Solving the Problem] Namely, the 1st conductive layer which deposited the array substrate 
by this invention on the substrate. It has the 1st layer insulation layer which has the 1st opening, the 
2nd layer insulation layer which has the 2nd opening, and the 2nd conductive layer. The internal surface 
of said 1 st opening While forming a layer insulation layer thickly and reducing the cross talk and coupling 
capacity between conductive layers by trying not being covered and exposed by said 2nd opening The 
stage piece of the 2nd conductive layer can be prevented and the liquid crystal display using this can be 
realized. 

[0013] Here, this 1st layer insulation layer is formed with an inorganic material, the 2nd layer insulation 
layer has thick thickness by forming with an organic material, and it can consider as the layer insulation 
layer which has a gently-sloping contact hole configuration. 

[0014] Furthermore, the 2nd opening has a taper-like opening configuration, and when making it not 
exposed [ the ingredient of the 1 st layer insulation layer ], it can prevent the stage piece of the 2nd 
conductive layer effectively. 

[0015] Moreover, by making the inclination of the internal surface of the 2nd opening into 70 or less 
degrees to a substrate, a gently-sloping contact hole can be formed and the stage piece of the 2nd 
conductive layer can also be prevented effectively. Moreover, the configuration of the 2nd opening can 
also secure contact area by carrying out to circular, a square, or a polygon in the detailed dimension 
Ruhr. 



-8- 



[0016] Furthermore, the stage piece in an inlet-port edge can be prevented by constituting the inlet- 
port edge of the 2nd opening according to a curved surface. The curved-surface configuration is 
especially effective in the radius of curvature being 1x10 - 8 or more-m 1x10 - 4 or less m. Moreover, 
by depositing more thickly than the thickness of the 1st layer insulation layer, the thickness of the 2nd 
layer insulation layer can make large spacing of the 1st conductive layer and the 2nd conductive layer, 
and can reduce a cross talk and coupling capacity. 

[0017] Moreover, when the 1st conductive layer considers as the output terminal of a switching element, 
the ingredient of the 1st layer insulation layer is made into the thing of silicon nitride and the silicon 
oxide which contains either at least, the ingredient of the 2nd layer insulation layer is used as acrylic 
resin and the 2nd conductive layer considers as the pixel electrode for impressing electric field to a 
liquid crystal layer, the liquid crystal display which has high performance and high-reliability is realized. 
On the other hand, the manufacture approach of the array substrate by this invention The process 
which forms the 1 st conductive layer on a substrate, and the process which forms the 1 st layer 
insulation layer on it. The process which forms the 1 st opening penetrated to the front face of said 1 st 
conductive layer in the 1st layer insulation layer. The process which forms the 2nd layer insulation layer 
on the 1st layer insulation layer, and the process which forms the 2nd opening penetrated to the front 
face of said 1st conductive layer through said 1st opening in the 2nd layer insulation layer, By shrinking 
said organic material which heat-treats the 2nd layer insulation layer and constitutes said 2nd layer 
insulation layer The heat treatment process used as the 3rd opening which has the taper-like opening 
configuration where changed the opening configuration of said 2nd opening and the internal surface 
inclined to said substrate side, It is constituted as what is characterized by having the process which 
forms the 2nd conductive layer connected to said 1st conductive layer through the 2nd opening on said 
2nd layer insulation layer, and thereby, it is highly efficient and the liquid crystal display which has high- 
reliability can also be manufactured. 

[0018] Moreover, the ingredient of the 1st layer insulation layer is an inorganic material, and by 
considering as an organic material and combining two kinds of different film, the ingredient of the 2nd 
layer insulation layer can prevent invasion of moisture, an impurity, etc., and can raise dependability. 
[0019] Furthermore, in the process which forms the 2nd opening, said 2nd opening is smaller than said 
1st opening, and it is desirable to form so that said 2nd insulating ingredient may cover the internal 
surface of said 1st opening and may reach to the front face of said 1st conductive layer so that said 1st 
insulating ingredient may not be exposed in the internal surface. 

[0020] Moreover, in a heat treatment process, it is desirable to heat-treat so that the include angle 
between the internal surface of the 2nd opening and said substrate side may turn into 70 or less 
degrees. 

[0021] Furthermore, as for the thickness of said 2nd layer insulation layer, in the process which forms 
the 2nd layer insulation layer, it is desirable to deposit so that it may become thick rather than the 
thickness of said 1 st layer insulation layer. 

[0022] The substrate with which two or more switching elements are formed on the front face is used. 
Moreover, the 1st conductive layer The output terminal connected to each of two or more of said 
switching elements is constituted. The ingredient of the 1st layer insulation layer Inside [ it is silicon 
nitride and silicon oxide ] contains either at least. The ingredient of the 2nd layer insulation layer It is 
acrylic resin and the 2nd conductive layer can manufacture the liquid crystal display which has high 
performance and high-reliability by constituting the pixel electrode for impressing electric field to a liquid 
crystal layer. Furthermore, in said heat treatment process, it becomes easy by heat-treating at 90- 
degree-C or more temperature of 300 degrees C or less to change the organic material which 
constitutes the 2nd layer insulation layer to a desired configuration. 
[0023] 

[Embodiment of the Invention] According to this invention, the layer insulation layer of the laminated 
structure which deposited the film which has a protection feature, and the film with easy thick-filmHzing 
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in this sequence is used. Non-ingredient film which is represented by silicon nitride and oxidation silicon 
has little moisture permeability, and the dependability of a liquid crystal display can be secured. 
Moreover, while thick-film-izing is easy for organic material film, such as acrylic resin, and reducing a 
cross talk and coupling capacity, surface flattening is realized easily. By adopting the laminated 
structure of such inorganic material film and the organic material film, it is reliable and a thick layer 
insulation layer can be formed easily. 

[0024] And according to this invention, whenever [ tilt-angle / of a contact hole internal surface ] can 
be eased. Therefore, raising a stage piece also of the thin conductive layers following lOOnm is lost. 
[0025] Hereafter, the gestalt of operation of this invention is explained, referring to a drawing. Drawing 1 
is an outline sectional view showing the principal part of the liquid crystal display by this invention. The 
liquid crystal display shown in this drawing is the so-called transparency type of liquid crystal display, 
and is equipped with the opposite substrate 300 which countered the array substrate 30 and it and has 
been arranged, and the liquid crystal layer 400 pinched among these. Two or more switching elements 
are formed in the array substrate 30, and the orientation film 200 is applied to the front face. Moreover, 
the opposite substrate 300 has the configuration in which the transparent electrode 320 and the 
orientation layer 330 were formed on the principal plane of the translucency substrate 310. Here, the 
opposite substrate 300 may have a color filter layer, a black matrix layer, etc. which are not illustrated. 
As compared with the conventional array substrate 1 30 which showed the array substrate 30 of this 
invention to drawing 1 1 , the lower layer configurations of the pixel electrode 54 differ. That is. on the 
contact electrode 48, the 1st layer insulation layer 50 deposits and the 2nd layer insulation layer 52 is 
formed further. Other basic configurations are almost the same. That is, in the array substrate 30, the 
semi-conductor layer 36 which consists of a polish recon layer or an amorphous silicon layer through 
the undercoat layer 34 is formed on the glass substrate 32. And the transistor and the capacitor are 
formed by the gate electrode 40 and the auxiliary capacity line 42. Moreover, the pixel electrode 54 is 
connected with the contact electrode 48 through the contact hole C. Therefore, the multilayering 
technique is used in the lower layer of the source electrode 46, and the lower layer of the pixel 
electrode 54. 

[0026] thus, since the 2nd layer insulation layer 52 was made to intervene, since it has a lower layer 
conductive layer and sufficient spacing and a cross talk and coupling capacity are fully controlled, the 
pixel electrode 54 can boil display nonuniformity markedly, and can reduce it. 

[0027] Moreover, as for the contact hole C, according to this invention, the internal surface is made the 
taper-like opening configuration by the 2nd layer insulation layer 52. Moreover, the internal surface of 
opening of the 1st layer insulation layer 50 is covered with the 2nd interlayer insulation film 52, and is 
not exposed to the internal surface of a contact hole C. Therefore, the internal surface of a contact 
hole C forms the slant face which was gently-sloping and continued. Moreover, the upper limit periphery 
of a contact hole C is also gently round. The pixel electrode 54 is connected to the contact electrode 
48 with these characteristic configurations, without carrying out a stage piece. Next, the gestalt of 
operation of the manufacture approach concerning this invention is explained. Drawing 2 and drawing 3 
are the outline process sectional views showing the principal part of the production process of the liquid 
crystal display by this invention. 

[0028] Here, as shown in drawing 2 (a), the array substrate 1 1 which the conductive layer 14 deposited 
on the glass substrate 1 2 is considered. The array substrate 1 1 is only an example. For example, 
patterning of the conductive layer 1 4 may be carried out if needed. Moreover, one layer or two or more 
layer structures containing a semi-conductor layer may be formed between the glass substrate 1 2 and 
the conductive layer 14. Here, since it is easy, the array substrate 11 which deposited the aluminum 
wiring 14 on the glass substrate 12 is assumed. 

[0029] According to this invention, the multilayer structure which carried out the laminating of the 
conductive layer through the layer insulation layer can be formed on such a conductive layer 14. First, 
as shown in drawing 2 (b), the ingredient which has a protection feature is deposited and the 1st layer 



-10- 



insulation layer 16 is formed. As this ingredient, inorganic materials, such as silicon nitride and oxidation 
silicon, are employable, for example. It is desirable to take into consideration physical-properties values, 
such as adhesion with a conductive layer 14, coefficient of thermal expansion, or a dielectric constant, 
deposition conditions, such as deposition temperature, etc. on the occasion of selection of the 
ingredient of an insulating layer 16, the deposition approach, or thickness. Moreover, it is desirable to 
also take into consideration optical property values, such as permeability of light and an absorption 
coefficient, in the liquid crystal display of a transparency mold. It is desirable to use the silicon nitride 
widely adopted as a protective coat, silicon oxide, or the nitriding silicon oxide which is such mixture in 
the case of the usual liquid crystal display. Moreover, it is desirable to deposit on about 250-900nm 
thickness as the thickness, for example, in using ingredients, such as silicon nitride and silicon oxide. 
Here, about 500nm of silicon nitride was deposited by the plasma-CVD method as an example. 
[0030] Next, as shown in drawing 2 (c), patterning of the 1st layer insulation layer 16 is carried out. and 
opening 16a is prepared. This opening 16a becomes a contact hole. The lithography which used the 
photoresist can perform patterning of an insulating layer 16. Moreover, the approach for etching an 
insulating layer 16 can be suitably chosen according to the quality of the material, thickness, etc. here - 
- as an example — CDE (Chemical Dry Etching) — it etched insulating-layer 16 by law, and opening of a 
circle configuration with a diameter of about 8 micrometers was prepared. 

[0031] Next, as shown in drawing 2 (d), thick-film-ization deposits an easy ingredient and forms the 2nd 
layer insulation layer 1 8. Even if it faces selection of the ingredient of this insulating layer 1 8, the 
deposition approach, or thickness, it is desirable to take into consideration physical-properties values, 
such as adhesion with an insulating layer 16 and a dielectric constant, deposition conditions, an optical 
property value, etc. Although it is desirable as an ingredient of an insulating layer 18, an organic material 
can be mentioned as an example. Moreover, as the thickness, it is desirable to deposit 0.5 micrometers 
or more. Here, photosensitive acrylic resin (a content sensitization agent is naphthoquinonediazide.) was 
applied to the thickness of about 2 micrometers as an example. Thus, use of the ingredient which has 
photosensitivity acquires the effectiveness of it becoming unnecessary to use a photoresist on the 
occasion of the patterning. Moreover, the resin of a polyimide system may be used as an ingredient of 
an insulating layer 18. 

[0032] Next, as shown in drawing 3 (a), patterning of the 2nd layer insulation layer 18 is carried out, and 
opening 18a is prepared. This opening 18a also becomes a contact hole. The magnitude of opening 18a is 
important at relation with opening 16a prepared in the 1st layer insulation layer 16. And in this invention, 
opening 18a is the same as opening 16a, or needs a more small thing so that it may mention later. Here, 
opening of a circle configuration with a diameter of 6 micrometers was prepared as opening 18a as an 
example. 

[0033] Next, a substrate 11 is heat-treated. Then, the 2nd layer insulation layer 18 carries out a heat 
shrink. And as shown in drawing 3 (b), while the upper part of opening spreads and the internal surface 
has a loose inclination, the contact hole C of the configuration where the periphery of upper limit was 
round gently-sloping is obtained. The heat treatment conditions optimal since such a configuration is 
produced can be suitably chosen according to the 2nd quality of the material, thickness, etc. of the layer 
insulation layer 1 8. As for the temperature of heat treatment, it is desirable that it is within the limits of 
90 degrees C - 300 degrees C. If temperature is too lower than this, it will not fully harden and react, 
but if temperature is too higher than this, carbonization will progress. Moreover, heat treatment 
conditions can be changed positively and the configuration of opening 18a can also be controlled 
intentionally. As an example, when the 2nd layer insulation layer 1 8 is used as photosensitive acrylic 
resin, the contact hole which has a gently-sloping inclined plane can be formed by performing heat 
treatment for [ for / 30 minutes / - ] 1 20 minutes in a 1 70 degrees C - 250 degrees C temperature 
requirement. Here, heat treatment for 60 minutes was performed at 230 degrees C. 
[0034] Next, as shown in drawing 3 (c), the 2nd conductive layer 20 is deposited. A conductive layer 20 
is the part of a contact hole C, and is connected with the 1st conductive layer 14. And since the 
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opening periphery is round and the internal surface also inclines gently as the contact hole C was 
mentioned above, a stage piece is not produced. 

[0035] According to this invention, the insulating layer of sufficient thickness is realizable by making a 
layer insulation layer into a laminated structure in this way. Therefore, the cross talk between the up- 
and-down conductive layers made into the problem and the increment in coupling capacity can be 
prevented conventionally. Furthermore, since flattening of the front face is carried out by the 2nd layer 
insulation layer by the organic material, multilayer structure is easily realizable. 
[0036] And since according to this invention the contact hole which has a loose slant face can be 
formed even if it forms a layer insulation layer thick in this way, the stage piece of the upper wiring does 
not arise. 

[0037] Furthermore, according to this invention, a lower layer is protected by the 1 st layer insulation 
layer by the inorganic material, and the dependability of a semiconductor device can also fully be 
secured by it. If it puts in another way, the 1st layer insulation layer 50 and contact electrode 48 which 
consist of an inorganic material will serve as a barrier, and the 2nd layer insulation layer 52 which 
consists of organic resin in drawing 1 will not touch the semi-conductor layer 36 directly. For this 
reason, what the semi-conductor layer 36 is polluted for with organic resin (that is, an impurity is spread 
to the semi-conductor layer 36) is lost, and the dependability of a semiconductor device can also fully 
be secured. 

[0038] Drawing 4 is an enlarged drawing explaining the relation of the magnitude of opening at the time 
of patterning of the 1st and 2nd layer insulation layers in this invention. That is, this drawing (a) is an 
outline sectional view where this drawing (b) expresses the contact hole section after heat treatment 
about the case where the opening of the 2nd layer insulation layer is larger, respectively, when the 
direction of the 1 st layer insulation layer has the large opening size at the time of patterning. In drawing 
4 (a), it turns out that the internal surface of opening 16a of the 1st layer insulation layer is covered 
with the 2nd layer insulation layer, and has a slant face gently-sloping [ the internal surface of a contact 
hole C ], and continuous. Therefore, the 2nd conductive layer 20 deposited on it is connected to the 1st 
conductive layer 14, without producing a stage piece. 

[0039] However, in the example shown in drawing 4 (b), since the opening 16a of the 1st layer insulation 
layer is smaller than opening 18a of the 2nd layer insulation layer, the internal surface of opening 16a is 
not covered with the 2nd layer insulation layer. As the result, the level difference has arisen in the 
internal surface of a contact hole. Thus, if the level difference arose and the internal surface of opening 
16a of the 1st layer insulation layer is exposed, the 2nd conductive layer 20 will become easy to 
produce a stage piece there. That is, in this invention, in order to prevent the stage piece of a 
conductive layer, it is important to form similarly to opening 18a of the 2nd layer insulation layer more 
greatly opening 16a of the 1st layer insulation layer, this invention person considered optimization of the 
configuration of the opening C in this invention further. It is because we are anxious about the faulty 
connection by a "stage piece" etc. in the connection of the electrode in the opening, so that a layer 
insulation layer is generally thickened. Especially the thickness of the pixel electrode prepared on 
Opening C in the array substrate of a liquid crystal display is very as thin as lOOnm or less in many 
cases, and it is easy to produce a "stage piece." then, this invention person made the component of the 
structure shown in drawing 4 (a) as an experiment, boils various configurations of Opening C, changed 
them, and evaluated the yield of connection of an electrode 20. in the sample made as an experiment, 
each diameter of opening of the pars basilaris ossis occipitalis of Opening C is set to 5 micrometers, and 
various radius of curvatures of the inlet-port edge of opening and tilt angles of the internal surface of 
opening were boiled, and were changed. Moreover, each thickness of an interlayer insulation film 18 set 
to 2 micrometers here, and the thickness of an electrode 18 could be 100nm. Drawing 5 is a graphical 
representation showing the relation between the radius of curvature of the inlet-port edge of Opening C, 
and a contact percent defective. Here, the result evaluated about 10000 samples made as an 
experiment is expressed. When the radius of curvature of the inlet-port edge of opening is smaller than 
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1x10 to 8 m, a contact percent defective increases extremely, so that drawing 5 may show. That is, 
when a comparatively thick layer insulation layer was formed, it turned out that it is necessary to adjust 
the radius of curvature of the inlet-port edge of contact opening. On the other hand, if radius of 
curvature is enlarged too much, since the thickness of a layer insulation layer will not reach a stationary 
value easily in the perimeter of opening and opening will become large, a pixel design becomes difficult. 
Therefore, the radius of curvature of the inlet-port edge of opening has the desirable range of 1x10-8 to 
1x10 to 4 m. On the other hand, as for the internal surface of opening, inclining in the shape of a taper is 
more desirable rather than being perpendicularly formed to the substrate side. By the same experiment, 
in order to fully reduce a contact percent defective, theta was understood that it is desirable that it is 
70 or less degrees whenever [ tilt-angle / of the internal surface of opening ]. That is, when forming 
taper-like opening so that theta might become 70 or less degrees whenever [ tilt-angle / of the internal 
surface of opening ], it turned out that the "stage piece" of an electrode is canceled substantially. 
[0040] The operation gestalt mentioned above explained the process which carries out patterning of the 
1st layer insulation layer and the 2nd layer insulation layer separately, respectively, and forms opening. 
However, after carrying out the laminating of the 1st and 2nd layer insulation layers, opening may be 
formed in these insulating layers by one patterning. In this case, each opening has the almost same 
magnitude, however, time amount predetermined before the organic material of the 2nd layer insulation 
layer produces a heat shrink in a subsequent heat treatment process — it softens — making — the 
internal surface of opening of the 1 st insulating layer — a wrap — it is good even if like. Such an 
approach is possible by choosing suitably the 2nd ingredient and heat treatment conditions of an 
insulating layer. And if it does in this way, the effectiveness that a patterning process is simplified will be 
acquired. 

[0041] Moreover, as other operation gestalten, the laminating of the 1st insulating layer and 2nd 
insulating layer is carried out, and after forming the mask for forming opening, each insulating layer may 
be etched according to a separate process. For example, opening of the film of the organic material 
which is the 2nd insulating layer is first etched and carried out by the exclusive etchant of an organic 
material. Next, wet etching of the film of the inorganic material which is the 1st insulating layer is carried 
out using etchant, such as fluoric acid. Then, opening formed in the 1st insulating layer will become 
larger than opening of the 2nd insulating layer by the so-called side etching. Therefore, the organic 
material which constitutes the 2nd insulating layer is softened by subsequent heat treatment, and it can 
form so that the opening internal surface of the 1st insulating layer may be covered. Also in this case, 
the effectiveness that a patterning process is simplified is acquired. 

[0042] Furthermore, a layer insulation layer is good also as a laminated structure of three or more layers 
as other operation gestalten. For example, it is good also as deposition and heat-treating by carrying out 
opening in this sequence in silicon nitride, silicon oxide, and the organic resin film. Moreover, it can 
consider as the multilayers which the film of an inorganic material, the film of an organic material, or 
both become from a different ingredient besides this. Thus, the effectiveness that a difference of 
coefficient of thermal expansion can be eased is acquired by multilayering an insulating layer, maintaining 
bond strength with a conductive layer. That is, the layer insulation layer which a crack etc. does not 
produce to change of temperature can be formed, maintaining bond strength, if the inorganic material 
film with high bond strength is deposited thinly first, and the inorganic material film with near 1st 
conductive layer and coefficient of thermal expansion is deposited comparatively thickly on it and it is 
made to deposit the predetermined organic material film on it to the 1 st conductive layer. 
[0043] Next, the production process of a liquid crystal display is explained as one example of this 
invention. Here, the 3 inches liquid crystal panel used for a liquid crystal projector was created by this 
invention. Drawing 6 and drawing 7 are the outline process sectional views showing a part of production 
process of the liquid crystal display by this invention. First, as shown in drawing 6 (a), a thin film 
transistor (Thin Film Transistor;TFT) 41 and the auxiliary capacity 43 are formed on a glass substrate 32. 
The outline of this formation process is as explaining below. 
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[0044] That is, first, the undercoat layer 34 is deposited on a glass substrate 32, and the amorphous 
silicon film is deposited by the plasma-CVD method. Then, the amorphous silicon film is crystallized by 
the laser annealing method, and the polish recon film 36 is formed. Next, patterning of the polish recon 
film 36 is carried out to a predetermined configuration, and the gate insulating layer 38 is deposited on it. 
Furthermore, patterning of the metal membrane is deposited and carried out, and the gate electrode 40 
and the auxiliary capacity electrode 42 are formed. Next, these electrodes are used as a mask and an 
impurity is poured into the polish recon film 36 with ion-implantation. Furthermore, an insulating layer 44 
is deposited, patterning of the cascade screen of aluminum and molybdenum is deposited and carried 
out after forming a contact hole, and a signal line 46 and the pixel contact 48 are formed. A series of 
processes of having explained above can apply to the formation conditions of the poly-Si TFT called 
"top gate structure" among these contractors. The formation process of the layer insulation layer which 
is the description part of this invention is carried out next. 

[0045] First, as shown in drawing 6 (b). the 1st layer insulation layer 50 is deposited and opening 50a 
penetrated in the pixel contact 48 is prepared further. Here, as 1st layer insulation layer 50, 500nm of 
silicon nitride was deposited by the plasma-CVD method. Next, the photoresist was deposited, the mask 
was formed and opening 50a was formed by etching an insulating layer 50 using the CDE method. 
Opening 50a was taken as the round shape with a diameter of 6 micrometers. 

[0046] Next, as shown in drawing 6 (c), the 2nd interlayer insulation film 52 is deposited and opening 52a 
which even the pixel contact 48 penetrates is prepared further. Here, photosensitive acrylic resin was 
deposited and the 2nd layer insulation layer 52 was formed. It could be 2 micrometers, in order that 
flattening of the front face might fully be carried out and it might fully control the coupling capacity 
between electrodes etc. as the thickness. Moreover, opening was able to be prepared, without using a 
resist, since the 2nd layer insulation layer 52 used the ingredient which has photosensitivity. That is, it 
was able to expose through the predetermined photo mask and opening 52a was able to be formed by 
developing negatives. Here, opening 52a of an insulating layer 52 was taken as the circle configuration 
with a diameter of 5 micrometers. Thus, since opening 52a was made smaller than opening 50a of the 
1st interlayer insulation film, the internal surface of opening 50a is covered with acrylic resin, and is not 
exposed in opening 52a. 

[0047] Next, as shown in drawing 7 (a), it heat-treats and the contact hole C of a predetermined 
configuration is formed. That is, the 2nd layer insulation layer 52 carries out a heat shrink, and it 
changes with heat treatments to the contact hole C which has the opening configuration which opening 
52a opened in the shape of a taper. Here, at 230 degrees C, by heat treatment of about 1 hour, as 
shown in drawing 6 (a), the contact hole C which has a loose and continuous inclined plane was able to 
be formed. Moreover, especially the periphery section of the contact hole C shown by the arrow head all 
over this drawing (a) was able to be made into the configuration which is roundish and prevents the 
stage piece of a conductive layer. 

[0048] Next, as shown in drawing 7 (b), the pixel electrode 54 is formed. Here, lOOnm (ITO) of indium 
oxide tin which is a transparent electrode was deposited, it carried out patterning, and it considered as 
the pixel electrode 54. Thus, after the formed array substrate 30 forms the orientation film after that 
depending on the need, sealing of it is carried out to the opposite substrate which is not illustrated with 
predetermined spacing. And a 3 inches liquid crystal display is completed by pouring liquid crystal into 
the gap and carrying out the closure. As a result of evaluating the completed liquid crystal display, the 
percent defective by the stage piece of the pixel electrode 54 was about 0. 

[0049] Here, to make comparatively thin thickness of ITO used as the pixel electrode 54 from the 
request of light transmittance, a tact time, etc. is needed. Usually, even when it was formed by the thin 
thickness of lOOnm - 150nm in many cases and a layer insulation layer was not conventionally made so 
thick, it was easy to produce a stage piece in the contact hole section. And when the contact hole 
which has a perpendicularly near internal surface by the dry etching method was formed or the layer 
insulation layer was thickened, the inclination which the incidence rate of the defect by the stage piece 
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increases rapidly was seen. 

[0050] the layer insulation layer of the monolayer according to an inorganic material by the result which 
this invention person made as an experiment independently — RIE (Reactive Ion Etching) — when it 
etched by law and the contact hole was formed, the incidence rate of the defect by the stage piece of a 
pixel electrode was as high as about 0.3 ~ 3%. The defect by such stage piece has been recognized as 
many point defects on the screen of a liquid crystal display. 

[0051] On the other hand, even if it made the laminated structure of the insulating layer by the inorganic 
material, and the insulating layer by the organic material as an experiment, as shown in drawing 4 (b), 
when opening of the film of an inorganic material was smaller than opening of the film of an organic 
material, it turned out that the stage piece of a pixel electrode is generated in 2 - 4% of percent 
defective. This is conjectured to be because for stage pieces to have occurred frequently by 
membranous opening and the membranous laminating interface of an inorganic material as mentioned 
above. 

[0052] On the other hand, according to this example, the contact percent defective of a pixel electrode 
is about 0%. and it turned out that a stage piece can fully be prevented. That is. in this invention, it was 
checked by making opening of the film of an inorganic material larger than opening of the film of an 
organic material that remarkable effectiveness arises. 

[0053] Furthermore, since the liquid crystal display by this example has the insulating layers 50 and 52 
thick enough, the increment in coupling capacity and generating of a cross talk are fully controlled 
between the pixel electrode 54 and the signal line 46. Therefore, the speed of response was quick and 
the noise component was able to acquire very few high-definition images. 

[0054] Moreover, also in the reliability evaluation trial, it turned out with the liquid crystal display of only 
the conventional organic resin film that a defect does not occur but dependability is fully secured with 
the liquid crystal display by this example to defects having occurred frequently, since there was 
moisture permeability. This is considered to be because for the silicon nitride film used as 1st layer 
insulation layer to have the blocking effectiveness to moisture. Furthermore, in this invention, as shown 
in drawing 7 (b), the polish recon film 36 and an insulating layer 52 do not touch directly. Therefore, 
contamination of the polish recon 36 can be prevented. That is, between the polish recon film 36 and an 
insulating layer 52, the gate insulating layer 38, an insulating layer 44, the 1st layer insulation layer 50, or 
the pixel contact electrode 48 intervenes. As the result, diffusion of the impurity from the organic 
material which constitutes an insulating layer 52 to the polish recon film 36 is controlled, and 
degradation of TFT can be canceled. 

[0055] Next, the 2nd example of this invention is explained. Drawing 8 is an outline sectional view 
showing the important section configuration of the liquid crystal display concerning the 2nd example of 
this invention. That is, the liquid crystal display shown in this drawing is also equipped with the opposite 
substrate 300 which countered array substrate 30' and it and has been arranged, and the liquid crystal 
layer 400 pinched among these. 

[0056] The opposite substrate 300 has the configuration in which the transparent electrode 320 and the 
orientation layer 330 were formed on the principal plane of the translucency substrate 310. Here, the 
opposite substrate 300 may have a color filter layer, a black matrix layer, etc. which are not illustrated. 
It has the polish recon film 36, the gate insulating layer 38, the 2nd layer insulation layer 52, etc. on a 
substrate 32 like the array substrate 30 which also mentioned above array substrate 30' of this 
invention about drawing 1 . About the same part as the array substrate shown in drawing 1 , the same 
sign is attached and detailed explanation is omitted. 

[0057] The point that the liquid crystal display of this example differs fi^om drawing 1 is in 1st layer 
insulation layer 50'. That is, in this example, without carrying out a laminating after the pixel contact 48, 
predetermined spacing is set to the perimeter and layer insulation layer 50' is formed in it. 
[0058] Thus, when layer insulation layer 50' is formed, distance from the internal surface of the 2nd 
opening C to layer insulation layer 50' can be enlarged more. Therefore, it has the advantage of being 
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further hard coming to expose layer insulation layer 50' in the internal surface of Opening C. Here, also 
in this operation gestalt, Opening C has a loose taper-like internal surface. Therefore, the stage piece of 
the pixel electrode 54 is canceled. Moreover, of course, the various effectiveness which others 
mentioned above is acquired similarly. Furthermore, also in this example, the gate insulating layer 38 and 
the insulating layer 44 are formed in the bottom of layer insulation layer 50'. Therefore, in this way, even 
if it separates 1st layer insulation layer 50' from the pixel contact 48 and forms it, the polish recon film 
36 does not contact the 2nd layer insulation layer 52. That is. it is not polluted in this example by the 
organic material with which the polish recon film 36 constitutes the layer insulation layer 52. 
[0059] Next, the 3rd example of this invention is explained. Drawing 9 is an outline sectional view 
showing the important section configuration of the liquid crystal display concerning the 3rd example of 
this invention. That is, the liquid crystal display shown in this drawing is the so-called reflective type of 
liquid crystal display, and is equipped with the opposite substrate 300 which countered array substrate 
30" and it and has been arranged, and the liquid crystal layer 400 pinched among these. The opposite 
substrate 300 has the configuration in which the transparent electrode 320 and the orientation layer 330 
were formed on the principal plane of the translucency substrate 310. Here, the opposite substrate 300 
may have a color filter layer, a black matrix layer, etc. which are not illustrated. 

[0060] It has the polish recon film 36, the gate insulating layer 38, the 1st layer insulation layer 50, the 
2nd layer insulation layer 52, etc. on a substrate 32 like [ array substrate 30" of this invention ] the 
array substrate 30 shown in drawing 1 . About the same part as the array substrate shown in drawing 1 , 
the same sign is attached and explanation is omitted. The point that the liquid crystal display of this 
example differs from drawing 1 is a point that electrode 54' is constituted by the reflexible ingredient. 
That is, electrode 54' is constituted by aluminum etc. In the liquid crystal display of this example, the 
liquid crystal layer 400 is passed and it is reflected by the electrode 54 of the array substrate 30, and 
the light which carried out incidence from the upper part of the opposite substrate 300 passes the liquid 
crystal layer 400 and the opposite substrate 300 again, and is observed. 

[0061] Also in array substrate 30" of this example, the opening 0 prepared in the 2nd layer insulation 
layer 52 as mentioned above covers opening of the 1st layer insulation layer 50, and has a loose internal 
surface. As the result, it is canceled that electrode 54' carries out a stage piece at the edge of Opening 
0. Moreover, various effectiveness mentioned above, such as a fall of coupling capacity and 
improvement in dependability, can be acquired similarly. 

[0062] In the above, the gestalt of operation of this invention was explained, referring to an example. 
However, this invention is not limited to these examples. Namely, this invention can separate two-layer 
[ conductive ] in an insulating layer insulation layer, and can apply it similarly to all the array substrates 
or liquid crystal displays that have the configuration connected through a contact hole. 
[0063] Moreover, the configuration of opening prepared in the 2nd layer insulation layer can also choose 
suitably various configurations, such as circular, a square, or other polygons. For example, drawing 10 is 
the outline top view which illustrates square opening, and its A-A' line sectional view. When opening of 
such a square is prepared, a big contact area can be obtained in the dimension Ruhr restricted to the 
shape of a stripe to the polish recon film by which patterning was carried out. and the effectiveness that 
resistance of the contact section can be reduced is acquired. 

[0064] Moreover, in this example, although the liquid crystal orientation film is formed, even if it does not 
form the orientation film using the liquid crystal which does not need the orientation film like [ in the 
case of using a polymer dispersed liquid crystal (Polymer Dispersion Liquid Crystal) ], it does not deviate 
from the main point of this invention at all. 
[0065] 

[Effect of the Invention] This invention is carried out with a gestalt which was explained above, and does 
so the effectiveness of explaining below. First, according to this invention, it becomes possible to form 
thickly enough the layer insulation layer between a metal wiring layer or a semi-conductor layer. 
Therefore, the cross talk and coupling capacity of a signal between up-and-down layers are fully 



-16- 



controlled. As the result, noise figure, a response characteristic, etc. of a liquid crystal display can be 
raised. 

[0066] Moreover, according to this invention, the stage piece of wiring in a contact hole can be 
prevented. And even if it thickens a layer insulation layer far, a stage piece can be reduced 
conventionally. Therefore, dependability is also improvable, while solving the defect of the liquid crystal 
display by the stage piece and improving the manufacture yield. Furthermore, according to this invention, 
flattening of the front face of a semiconductor device can be carried out easily. That is. flattening of the 
irregularity of the front face resulting from the conductive layer by which patterning was carried out can 
be carried out by depositing an organic material thickly as 2nd layer insulation layer. Therefore, it 
becomes possible to multilayer a laminated structure further, and the degree of integration of a liquid 
crystal display can be improved further. 

[0067] Moreover, according to this invention, the dependability of a liquid crystal display is fully secured. 
That is. by depositing the film of the large inorganic material of the PASSHI bait effectiveness as 1st 
layer insulation layer, transparency of moisture etc. can be blocked and the long-term dependability of a 
semiconductor device can fully be secured. Furthermore, in this invention, the 2nd layer insulation layer 
does not touch the semi-conductor film and directly. Therefore, contamination of the semi-conductor 
film can be prevented. That is, according to this invention, between the semi-conductor film and the 2nd 
layer insulation layer, a gate insulating layer, an insulating layer, the 1st layer insulation layer, or pixel 
contact intervenes. As the result, diffusion of the impurity from the organic material which constitutes 
the 2nd layer insulation layer to the semi-conductor film is controlled, and degradation of TFT can be 
canceled. That is, according to this invention, it can excel in electrical characteristics, the defect by the 
stage piece can be controlled, it can be integrated highly, the liquid crystal display with which 
dependability was also fully secured can be offered now. and the merit on industry is great. Moreover, 
since it is easy to secure surface smoothness, it is suitable also to the application to the reflective mold 
display which used metal electrodes, such as aluminum, instead of the transparent electrode (ITO). and 
application of this invention is expected. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view of the pixel section of the liquid crystal display by this 
invention. 

[Drawing 2] It is an outline process sectional view showing the main first portions of the production 
process of the liquid crystal display by this invention. 

[Drawing 3] It is the outline process sectional view which expresses the section in the main second half 
of the production process of the liquid crystal display by this invention. 

-17- 



[Drawing 4] It is an enlarged drawing explaining the relation of the magnitude of opening at the time of 
patterning of the 1st and 2nd layer insulation layers in this invention. 

[Drawing 5] It is a graphical representation showing the relation between the radius of curvature of the 
inlet-port edge of Opening C, and a contact percent defective. 

[Drawing 6] It is an outline process sectional view showing a part of production process of the liquid 
crystal display by this invention. 

[Drawing 7] It is an outline process sectional view showing a part of production process of the liquid 
crystal display by this invention. 

[Drawing 8] It is an outline sectional view showing the liquid crystal display concerning the 2nd example 
of this invention. 

[Drawing 9] It is an outline sectional view showing the liquid crystal display concerning the 3rd example 
of this invention. 

[Drawing 10] It is the schematic diagram which illustrates square opening. 

[Drawing 11] It is the outline sectional view of the array substrate of the conventional liquid crystal 
display. 

[Description of Notations] 

1 1 Array Substrate 

1 2 Glass Substrate 

1 4 Conductive Layer 

16 1st Layer Insulation Layer 

18 2nd Layer Insulation Layer 

20 2nd Conductive Layer 

30, 30', 30". 130 Array substrate 

32,132 Glass substrate 

34,134 Under coat 

36,136 Polish recon layer 

38,138 Gate dielectric film 

40.140 Gate electrode 

42.142 Auxiliary capacity line 

44,144 Layer insulation layer 

46,146 Source electrode 

48,148 Contact electrode 

50,150 1st layer insulation layer 

52 2nd Layer Insulation Layer 

54, 54', 154 Pixel electrode 

200,330 Orientation film 

300 Opposite Substrate 

310 Substrate 

330 Transparent Electrode 

400 Liquid Crystal Layer 



[Translation done.] 
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[!f#fFif*c7)t5H] 

mm^mwmo±\zmiRmzmi-yinrcf^ i (omnm 
t. 

wtB^ 1 o)mmmii<i:zSmsmw. i <Dmmfi&mm(D±\zm. 
mmm2<Dm?^mmm<D±\zmnibrzm2(Dmmmt. 

mim^mmAti^mmm i <Dmmi&mm^^i^\zmmhx 

ttimm2 0mmm^t. tffBMPSrtft-LTtais^iwsa 
miz^m^nTi^^:it^<^WLtr^7u^mm. 

mm'=¥^mi$M(D±\zmvim\zmn'bnrzf^ i (ommm 
t. 

HuiBrn 1 ©««H®«ffi^Ta® 1 ©gip^r^-r 
THiiT 2 cDP^p ^wf-sm 2 (DMmmmm t. 

wimm 2 ©sPBi*figi^Jci5it§wfB^ 2 (Dm □ tiWiB^ 

1 ©F^P i 0 < , mmW, 2 co«H!^i^M<?)BfffB^ 

m^mmmf^ 1 ©F^prortMS^ESoXHtiiB^ 1 ©jg 

IM O^ffi * L T I i S :i t IC i D H 2 (D M P © F^g 

BfitB^2 (DHWife^lStBflfBij^^^^^lltWFpllCti. HlItB 
mi©««li:«IfB^l<DSrp1«eii:H<D^l>^<t< tfet^-f 

n*^*t^ffi bx ^ n t sritii t T-5 7 i"f 

[W«a3] MtBm 2 ©MP rortSStt, HilfBSSStC 
JK2fB«07KS^S. 

m^mb] mti'm2(Dma(Dif^mm(Dmizmm3<Dm 



(2) 

2 

[W*^6] HfIfB^2©BlPWAPi^gE«. ftffifriO 
1«fi£$nx^^^ :i t ^^mt-r^lS*^ 2 IB«cD7 U-f 

[ffi3i<3R7] HfriBttffi«, ^-roa^^g^n x 1 o-8m 

^±1X1 0-4miy,TXafe-5CtSril#mfr'5sS*JS6 
IB«®7U-rSS. 
[|»*«8] MBB¥3I#:««, mIiBS«±{c:*5t^X^tSc 

^->i:LXl£tt?>n« 
10 HtllBm 1 <D#tt»(i. BiJlBafC©S^^Ai5'->C04^Jg*(i: 

gw^-n^'njcg^i^^nfcm^sa^x-* 0 , 
HiiiB#m^*jf«, 75"j;i/j^MiiiSfett5}?U'f 5 h*®t.i 

tt*«2fB«©7V''fa«, 
20 tflfB71x-f»«a:^^[S]bXgHM$tlfc?*[^i]S«t. 

mu-v-iMhmm^^^^iKDmz^^^r^fzWL^ 

$:(ix.fcjK^B«*gexfe^x. 
Hufe7^-f«««, 

B9fBS«±{ClStt e>nfc¥««^« <!: > 

30 mmmmh. 

mm% 1 <o«m«*3j;iKBfrtBm 1 o:>mf^mm.m<r>k.\zwL 

tte.n, *SI«)!£f*^e>fj:^^2 0^rBl*6iBi«<!:, 

eaT-5MP^*"L, 

stffBP^pc^i^affitciJiiXtt, m%z% 2 (Dmwi^Wfm(r> 
m%^-^m.M'mm^% 1 <D^wmm^%±\z>m.\^x 

40 Vi^*)<Dt LXlifiic^n, 

s([fa^2o^«e«, ttrfBMPSr^bxtiigemi©s« 

HlcSgg$nxi^^:i<h^#iitT^?^B^Ba^g«o 

0] aicOX-f •7^>;5^5g^^7J^*|gtt'S>nfc7 

HtlfE 7 K S« t r^^I UXiBfi $ n/2:*Hti]»1S t . 
taiB 7 U'f S« t MIE*f t © FbI {C S n/i jfltS 

^tlAfcfSS^^gBX*oX> 
S(ffE71x-i'S«ti, 

50 Sffit. 



10-307305 



3 

HUf2Sis± (c IS It nfc t . 
t. 

TKa-r ^ n 2 © F^ □ ^ wr ^ ig 2 « Fe^i^g^w t . 

LTMfBm 1 «««® t nfc^ 2 

t> 

hUbB^ 2 (D«Fp1ie»Jltc43tt^HSIB^ 2 ©MP HtulB^ 

mmmmt^w, i coF^iproi^sssrgoTBjsBm i om 

«Jl©«ffi ^ Til L T 1/^ C t {C <t 0 S 2 ©F^ P ©1*1^ 
fflji^Htrfam 1 ©«FBl«igiH<&^^t'S^SU. 
MfSm2©iiFBl^»^<i:mIfB#»^S<!:®F4lC«. WIB 
m 1 ©«mM i miW, 1 ©HFp^JfeSiBW^i^Ttt < 1 l^t* 

1] Hai3^2©MP©rtMffi«, BuffiS^iB 
2] mIiem2©MP©J^t^«, HJK. 

[W*^13] HfIieSg2©MP©I^Mffl©*::>c<iiMliB® 
«^tHtIte»«®<i:©FBl©^S«7 0Sti.TTab-5C:i 
S-4ti^i-rsM*« 1 1 ffi«©fSffiS^S«. 

[W*]114] HiIfBB2©F^P©APSg|5*i, ftSlCj; 

5} H{li3^2©MP©APSffigl50WfBftffi 
{J. ^©tt^*S*n X 1 0-8meA±l X 1 0-4mJ^iT 

So 

m(D^n^n{zmm^tirziiit)^'f-x'$>o . 

tf[fBll2©«ttHtS, HiItB?S^BatC«ffi^EnJaT5H« 



(3) 

BfiiB*#<*»©±<iss?wtc^ 1 (Dmmm^mhtt^x 

mm^ 1 ©SFeissi^iitciifBm i ©^«Ji©affl*T'H 
ar 1 ©F^ p 2r j^/«-r -5>xe t , 

MIE^ 1 ©HF^*eiB:l©±{C#tti*^i|Bf<£lft^UT^ 2 © 

HfitBS2©^FBl^i^)itC, HtlfB^l ©F^P^::rM.THf[fB 

1 (ommmmmf)mih u/it^ j: ^ tern 2 ©hp sr?g 

mIIBm2©»FBl*e^S&I^S!LSLT, WIB^2©SFp1«e 
e« ^ l^fiK L T I. i S WtB * JR*S ^ -er-S CI t Id J: 

0, H3IBmi©irBl«6ii:l^iSSb^cS*HafB^2©W 
P © ?r ^-fb $ it ^ ^jaSi X S .t , 
BtIfBm2©BFBl«e&S©±{C»Stt©*J*^€itWL, W 
IBm 2 ©MP^^bTSfltB^ 1 ©iW^BtcSSBc$n;tm 

m^mi 8] MiBi^iasxeii. HtiiBii2©MP^M 
f2S«ffi(c*r UT7"-/wrc^fl:-r s ck tcf? 5 c t * 

#m<h-r^w*JBi 7f3«©7ix-r««©Sit;^^. 

[IS*:W19] HtIIB^2©F^PtS. 4^Jg. 
8 fB«© T l^-f jS*fe. 

[iS*jgi2o} BtrfBi^5asxe«. mtBm 2 ©f^p©(^ 

MiS © ft ici«m 43 tt ^ jg^ i HU f B»«® t © FbI © 

30 a 1 8 fE«© 7 K a«©SSjt*i*. 

[|»3l?W2 1] HiitB.fiMaX8«. HfftBm2©F^P©A 

ammmmiz^iom^-^n^^oiz'iyo^t^t^mt 
•r^m^mi 7iBt!t©7u-f»«©S!!jt*^. 

[»*]S2 2] MI2l!ft«aSXS«, BiltBm2©MP©A 

pi«gP©m(fBffl®©ft¥4^S7j^' 1 X 1 0-8mBl± 1 x l 
0-4mieiTi:7i'5 J: 5 ICfT^ ^ i:€r!f#ii:t-r^W*S2 
1 IBic© 7 K S«©S3t5&S. 

[W3j<]«2 3] HiJfB¥»«^l^J^fi)c1-^Xe(S. tfFlBS 

1S±{r *5 iiT«©:©x-f >y 5" > if ^^©^n-^*n^;^/S 

40 -rsMm©a4^©#»{4^»2:j^fiK-r^x@<&-^i5»-, 

H9fB^l©««»*Jgfi£-rsxe{i, WIBffi^©&«© 

i^m^mcD^n^tiizihijmi^t uthuIE^ i ©#«» 

^}^ii!c-r-5Xfi^^;9-, 

HtrlB^ 1 ©SFBl*6^HS:^fi£-rsxSlC*3lt^H{lSB»l^ 

^^b-> 'J a >S:t«gg{i:vij n >©iJ-rn*^^ 

msmm2(Dmm^mm^mi^t^xmiz^<'f^mimm 
mm. 7^u;^^^»fli*fc«7J^'J< = H©^^-rn75^^£ 

50 B9BE^2©»««^Jg|«-r-5Xgti. ifi5m©7.-fy 
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[w*«2 4] Mte^^aaxe^. 9 ot:i^A±3 o o-c 
©sg -e*P!l*-r -g. X s ^ ^ :i <h ^ !Nf ^ t -r s iS^ 

sate 7 u-f a« t 1^ t TiBg ^ nfc^* t > 
St, 

»S± (C # « ^ Jgfiici- S X @ t , 
itte*®#:fl®±lca#^W{rai 1 ©^«B^}g^T-5X 

Lxm 1 cosppIis^p * xe t , 
a f ^ m 1 ® M p <£ jg^-r s xs t , 
B ^ j^*g-r -5 X s t , 

IBm 1 0®ra«6^M*^SmbJ^£t.i J; 5 fcB 2 0MP 

^-r-axgi, 

S(lBB^2 0HFa«ei&S*^MSbT, H(lfB^2(DgFBl«e 
^S5r«5£UTi/^-5MflB*«+^»^iR«S$-B-^ ;i ttc J: 
HUtBmicD«Mi^i»g*««Lfc^SWIB^2 0g§ 
P (DJ§<^€:^{b$-1±-5l^5!lSXli t , 
WfBm2 0)ira*e^g«5±tr««tt(D«!|SJSJt«L, W 
fB^2©^P$^tTMtB^l(D»agtcS^Snfcm 
2 «««gS:J^J5£i-^Xfii, 

[»*ffl2 6] W82IISMax@«. HfrtEm2 0DMP^W 

tBSSMlC^f LT^-/m(C^{b1-* J; ^ (Cff ^ ^ <!: €r 

6 fiB««?^^Ba^SficDg3S*fe. 
[»*J12 8] WIBiftMSXSlJ, mlSB^2©g|P(D|^ 

■^2 6 tB«©?S^Ba^g«coSaii;^So 

[W*^2 9] MIBI^MaxStt, HiftBS2®F^P®A 
P )Sgl5ji^ttig IC ± D mfie $ cfc p iCfT p ^ <!: <!: 
f •5ffl*^2 5 fB««f^fB«*g«©S!!jg:^feo 

CW*«3 0] f}HBII!i^aSXe«, HtIfB^20F^PWA 
P)«gEC0WtBttS©fl*i|4g75n X 1 0-8m£;l± 1 x l 
0 -4mJEAT<!:7i-5 J: 5 tcfr'S ^: m fr-5ig*35 2 
9 iS«® 7 W aScDiSifi*^. 



(4) 

6 

[i«*«3 1] H(iBBii^#^l^?gegT?.Xg(J. HUlBffi 

^ PfiKT ^ XiS 
WfB^l©««»SJ^>i)c-r^X|itt, HutBiaiCOS«cD 
#«f^jl<7)^n^'ntctll;^ii^^ t LXttlfB^ 1 ®^«H 
?:J^*iK-r*Xg^^i^, 

WbB^ 1 «)SFp1«fiig:»^}gBK-ri)XSfCi3ltS«r9B«l« 
10 HutBm2(©Bfp^J6^B^Jgfife-r ^X@lc43tt^ButB*ffi 
Hf!fB^2©5»«H$:^C)(;-r^XiS«> HutB?^SH(C«ffi 

■rsis*«2 5fB««)«g^B«*»s®sS)g;^s. 

[»*JS3 2] Bf[BBIRi5!Laxg«. 9 pt:JEAX3 0 0*0 

£;lT«ia^TSpiaf * X S ^ d t ^ !|tm t ^ ^ if * 

20 [0 0 0 1 ] 

^«5fflJ$iJTSJ:5{3+5i-{cJ¥v^gPB^*6»K^#L. 
L*^'fe+^i-;^iffi®14^£*-rS7U'fK«, MWhM 
[0 0 0 2] 

[0 0 0 3] i®a:^fJ:<^^vg^c^r^A§fcis6{c. ^mwM. 

[0 0 0 4] Ld^fe. MK*eig:lg»r3>5'i7 h • :js-;i. 

[0 0 0 5] 01 itj. z(D^^ti.0miti^vs\z^^m 

^«*gSc?37l/'f*1Sl 3 OOMBSE^BHT'^^o l?l 

3 20±IC7>^^-- a-hgl 34<£^bT 

Jt?'j->|J:3>11 3 6*^*5^fi)c$nTVi-5. -^LT. y- 

hmmi 4 0 tsa^sisi 4 2 tt-^o h^>vx37 

«ffii4 6«. mmmi 4 4(D±\zmm-^nr\,^^, * 
50 mmmm 1 5 4 a, mmm 1 5 0 icj^^^n^a > 
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7 

^'^:7 h • 7}^-;H 5 0 a ^^fM^T, Yz>yV7^9 (Dziy 
1 4 6 (DTI t , iamSffi 1 5 4 WTHT^H^bS 
[0 0 0 6] 

[0 0 0 7] mx\t. m \ i iz^vr^ru-immi s o 
Ti^, v-7.m'Si4 6«. mnmtvx. s^b^^t^ 

h ^ > V 7. 37 gij ©W^ <& #t|g-^ ^ ^gfij „ 
b^^L, 0 1 1 tr^fflAT^bfcJ:-5{r, Z.(DJ;iof£'J 
-X«ffil4 6t, H^«ffil5 4t«, 

T-r i) :^ bX Ac. 

[0 0 0 8] ^tc. mmmm.m(D±T\zmis.^n^m^ 
[0 0 0 9] m.mLrzJzoTj.. ^dx • h-i7. 

"^mm^^r^ctfj^^K. +^\zm\^^m^mm-r^z 

[0 0 101 ^m<mmf)^m-t^m(Dmm!^tL 

*:-;n 5 0 ax^WBX'mvrzmmxmmnmi 54 

^•rs, :iro<J;3/j:|^^n«, HWSeiB:^ 1 5 0 coK» 
*W < /ct^ tt i'^fe b-^-n^ i 5 FmIStJ^'* o it . .1 © 



(5) 

8 

[0 0 11] *SgHJiti. :^^*^-5.^S{cM^T7i£$tlfcfc<D 
[0 0 12] 

l<DMP«r#TS»l©»FBl«eii:Bt, l|20||P^* 

T, lltbbTVi75:^iJ;'5H$nTli-5C:itC<J;0> 
iSei«fcg*»<J^fi)cbT, ^«»®F^(Di'DX • h-i7^ 

[0 0 13] ccT. ^(D^i(Dmmmmmitmmm4 
iz^K) mi^L. ^2 (DM mmmm \tmmm4izj;:Dmi^ 

[0 0 14] $e,tC. ^2(?5WPtt. 7^-/N°4^0F^P}g 

[0 0 15] ^tz. w.2<DWiU(Dp^mM(Dm^^^mz 

ni'Xi om&.Ttt^^ii\z^r). Utziht^tiziy^ 

^7 h • *-;u^j^fiKbT, m2o«««»a«n^S!)^ 
m\zm itt^z.thx^^, ^Tz. m2(Dmo<Dm^ 
it, pim. mAw^. ^Mmm^irnf}^t-r^^t\zx 
mmtftm)i'-jvx:i>^i7 hmm^m^r^^t 

[0 0 16] $^tl> ll2cOMP«AP)^gB^, ftffifC 

<J;D«figf 5ci{cJ;0> XaiSmx(Dm^n^m±'r 
40 -^-OflffiJ^l^cH, X 

1 0-8mei±l X 1 O-'lmeATT-a&^tiNptCjciSWT* 

^tz. f^2<DmmmBmo)mm\t. mKommmm 
m(Dmm^K)hm<mmr^^t\z^o. mK^mmm 
t^2<Dmmm<Dmm^!K<vxi;ux ■ h-i^'^tiy 

[0 0 17] ^Tz. miommmit. x-cy^y^^m^ 
^trfcwtb, m2<Dmmmmm<DMn\t. n^ujim 

50 litb, ^2o^«aii, i«ai{c«#&EP]|jn-ri)Ac* 
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i Ta®-r ^ m 2 C7D □ ^ j^fig-r ^ IS i: . 
®±{c^ 2 (DM p UTmffin 1 <D»«Btc«igg$ n 

2 ^ J^fiKt" ^ I H t ^ « A ^ ct ^ Itm i 

[0 0 18] ^fc. ^10HFp1iteigiS(D+^»«*i««» 

T*o« m2«jiroi^sfeai)i««»(aw^w*iftL, st^c 
^2mm(Dm^'^^^iD'^^z.L\z^y). tk^^-^^m^i 

[0 0 19] ^^tC, ^2roP,gP$}gfi£-r-5XetC43li 
T, mlfBm2 0MPaHufB^l(DP^Pj;Dfe/h$<, 

JC'SJC. H9IB^2©i^iglittOtJ*4d«WIBfgl<DWPO|*g 
[0 0 2 0] Sfc, «'J!lSX@ir:fel.iT«, %2<Dmn 

[0 0 2 1 ] ^2«Braiise^«^&j^fiK-r^xs 

[0 0 2 2] Sfc. llffl±(C«IS:<D7.'f ■y^>i/^^*^' 

(D7.-i y^>i^m^(D^n^tnziim^nrziiitii^'T=^ 

2(Dmr^mmm(omm, 7^'j;h»iimt*o. ^2© 
^-r^h(Dft^zt{zi:K). m,^mA^'z>^mm\t^m 
tBi^iiaaxs{c*5i.iT«. 9 o'C£ii±3 0 o*ceATcDS 

[0 0 2 3] 



(6) 

mh^m.mmi^(nm.m^'^^^^m-t^z.t\z^vy^ « 

[0 0 2 4] L*^t). *^ig{cj:n«, -ziy^i^v-its 

T, 1 0 0 nmJ[i^T«J;5;^C»i/^«««T=b^«n^e 
[0 0 2.5] jJ^T, 0®Sr#fiSLoo*fg^O^i£©J^ 

«3 0 t^n{c*^i^LTgaB^nfc*^i6]»«3 0 0 
20 n^(Dm\zm^^ntz.m.^BmAQfih^mx^, 7v^ 

<m^m\z\t. EiS]M2 0 o*^^*$nTi.i^. *f 
i^s«3 0 o«. 3S7tttss3 1 Q<D^m±.\zmwimM 

3 2 0 i;Er6]»3 3 O/i^j^fig^nfciijse^^-r-g). cic 

^f6]Sffi3oo«. m^^\^fi.\>^tiv- ■ -7 ^ )\^^m 

^g^CDTlz-f^ISS Oti, 01 1 {C^titt^JfeWTk-f 
SS 1 3 0 tJttS-r^ H^Sffi 5 4 ©TScoitfiK*^* 
T;a:*D-^. :3 >3^i7 h«S4 8 ©±lc«, ^1 

30 (D@^ig^€5 OTi^m^^n, ^^tc, m2<D€r^i^ii^ 

fe-S). -r^^tt)*., 7P-1'S«3 OTtJ, ;y^X»«3 2 

(r>}i\zyy^— • :3-h®3 4*:/hLT#U->'J3>s 
Sfc«7^:JI^7 7Xx'j3>S^*^?>;^i:-5*«#:S3 6 
Ti^'J^fiKSnxVi^. ^LTy-h«®4 0 i«ib^*^ 

4 2 tiCiO h^>v'X^ t3>x>-9-i:A^*J^fiE$tlT 

t^s, Sfc. iii3gmffi5 4«, ■ziyd'^Vit^-yvc-^i^ 

T, V-7.«®4 6C)TS<h. i®*«®5 4<DT^T# 

[0 0 2 6] ciwi^tr. '$^2<r>mwm.m^2^^^ 
[0 0 2 7] ^tz. *^B^tcJ;ntf. :3>3'i7 h • 

mm 5 0 (DmQ(Dp^mMit. fS2(Dmr^mmm5 2iz^ 
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I] 

[0 0 2 8] C^T-ta> 02 (a) {C*Lfc<i:5{C. ;y 
l^Tfc^i/i. :y5XS1Sl 2 <t««)i 1 4 i©M 

[0 0 2 9] *^?^tCJ:n«, ^OJ:5^d:*«Bl 4© 
fife-rs.l<t7i^T^^<, ^-f, 02 (b) (c^L^cJ;^ 

«, ««jii4t©^«tt, mBmm^\^^itmmmttd 
2 5 0^9 0 0 nmmm<Dmm\zmmt^:itTt)m^v 

{bv'J3>Sri^5 0 0 nmltMLfc. 

[0 0 3 0] 'A\Z. 02 (c) lc^b^cJ;-5tC, mo 
BWi^iftH 1 6 Sr/I^'-- >i^LTMP 16a ^WtH 
■5, Z:(DllP16att> :3>^'i7 h . 

"trntm^mmtj-iiizft^iZTm^mR-r^'tt^X'^ 

■5. ilCTlS. —mtLT. CDE (Chemical 
Dry E t c h i ng) ?i{Cj;0«6^Bl 6X>y5^ 
yifLTU'^ms um(DFim^(DrMa^WH-fTz, 

[0 0 3 1 ] 02 (d) iz^.Lrz^z)iz. mmit 
t)mBmm^mmvxm2<Dm?^mmm 1 8 

•5. :io«6iBkBi 8©^i|£f, Jttfll;&&gci^ttmP0SS 



(7) 

$blio *e^Sl 8©«*4tUTM*btifcO(D-0'iJi 
fftl/Ttt, 0. 5 Mmei±ittm-rS'i:;^)^'aSbl.^. 

•^izm^vtz. z<D^o\zm^\i^m-r?>tin^mm'r 
10 mi smmtLxit. t^'j-( i\^m<Dmm^m\'^xh 

[0 0 3 2] IklZ, 0 3 (a) lC^LfcJ;3{C> ^2(7? 
IFB^ie^Bl 8 Sr/-^:$'-->ybTl^P 1 8a^Ktt 
■5. ;i(DBgP 1 8 a fen>iS'i7 h . /f:-jPi:;/i£^fc<DT 

$>^o mni 8 a(Diz^-^it. mi<Dmr^mmmi 6\z 

mnTzf^ni 6 at(Dm%xmmx^^o ^lt, 

Hj{c43liT«. ^ai-r-5J:'5tcMP 1 8 a«, IIP 16 
a<h|iIi;x«j;0/h$ti;ii:*5i£:»®T*?>. Cl^lTlS, 
-^sjibT, MP 1 8 ai:bTiSg6Mm<DRfl^<^®M 

20 P?rKtt;^c. 

[0 0 3 3] :i^\z. MWLi 1 €ri^iaa-r^. t^t. m 
2(Dmmt&mmi 8tmi\sLm-r^. ^lt, 03 (b) 

(Di^'^tm'^d^^^'f^tzmzm.mtimm^mt.. ^2 
^cii:*5-e#^, i*jn,jiicDias«, 9 0'C~3oo'c«> 

^:M{b*^'Jl^Tb^3o ^fz. m^mm^^mmm\z^ 

{b$-&T, F^P 1 8 acojg«^«0&<)(c3jijffll-r§r tt) 
T-^^, -«S|tbT, ll2CD«rBll&^Hl S^^TtttT 
^•j;l^^)!gibfc«^fc«, 1 7 0^1-2 5 0"C®ia« 

*SfflT% 3 o:9-Fb1~i 2 05i-rBi©rpi, nft^QssM-rct 

^J^figf -SClt/i^T^S. 2 3 0'CT6 0^i- 

[0 0 3 4] 'A\Z. 0 3 (c) (C^bfc<t-5f:« 112 CD 
40 ««S2 0^±t«-r^. ^«12 OH. a>^i7 h • 

-)vc(Dm^x. ^i©««»i 4 t^gg$n-5, b*^ 

Pjg»*m*0. F*^l®ffit)^^*^tCl«^bTl.iS©T?, 
[0 0 3 5] *^WtcJ:n«, :i<Dctpl:, BFBli^igil 

m.-r^ztf)^xt^. u-ox. vtM. r^mt-^nx\^^ 
tz. ±r<Dmnm<Dm(Di7ax • v-^'^tiv-zf'iy^ 

50 \z^^^2(r>m^^mm\ziir>x^w^m^^n^<r> 
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[0 0 3 6} *^BJ^lCj:ntt\ Z(D^o\zmi'^ 

[0 0 3 7] *^B^{Cd;ntt\ 

[0 0 3 8] m4it. *»?)!t'*3tt^^lRy^^2COB 

mmmmoA ^ - - >i/R$©H □ $ ©m» ^mm 

FBl«5iSkH075rdV1 iS' - - > if ISf <D M □ ■y--f X*^;^:^ 

^. (b) ^2©lK^»B©MP®:^*t;t;# 

;pg|5<&«-r«tiiiS»f®0Tab^. H4 (a) T«, mio 

mr^mmm(Dma i e awrtigM*^'. ^2<Dmmmmm 

fc* e. 7i> W;i£#4ffi ^ *r ^ ^1 1 ^ . tie o T , 

^<D±izmm^ntzf^2(Dmmm2 0it, mmn^^r 

[0 0 3 9] b;*^L.. 114 (b) {r^Lfc«ajT«. Si 
FjSP 1 8 a JcO'b/jNi^tiifcJ&tc, MP16aO|^Sffi*^ 

□ 1 6 acrtafflj&tfitijtTtiSi:, -eciTmarossiii 

fpli^^lCD^a 1 6 a&^2(Dfirp1i^iet)i(DMn 1 8 a 

mm-it. ^ ii\z:$imm\zid[f^mDc<Dm^<Dmmitiz 
Si^^^*^'®:i:$n^*^bT'*-&. mz. m^B^^mm 
^nj €:^i;^-rt^. -^.n?, 04 (a) 

^ L ;t l^igcD 11^ ^ iSf^ U T M □ C <D & a « ic ^ 
ttS2 OOj^^ro^gSDSrfffffiLfco li^^b 

umtt, WP(/)AP«ggBOft*¥gtMP(0F^aB<7) 



(8) 

ZX'\t. imVTzl 000 0i@(7)Kf4icoi.iTI¥«L;t 
fl¥¥g*n X 1 0-8mJ:0/hSl'i«-&{cn>^i7 h:^ 

m^m^t^^-^izii. 3>i7/7 hF^p£DAPSg5®fi 

10 «iiig$:A#< b-r#*?>i:. giPOJ^ffltCtJ^^TSFB^^ 

mm(Dmmt)'^t£t)^m^^'^mizmii:r. ^tz. mamn)^ 

±^<ti^fztb. mmmmmmttir>x<^, 

g|PCDAP«a5Wfi*#g«. 1X10-8~1X1 
0-4m(DiBffl*^*a^ Uli. r^P©F*ilSB«. »is 

LTii^:::i:*^*aSbt.^o mm(DMmz^K>. ziy^c 

m^^Tz, WPO|^aSiOffi^^^«0*n OS 

20 JJlT<i:7i^J:^tC5^-7m(DMP<^J^]B£f tl«. 

[0 0 4 0] ±M\^tzmmww^x\t. w. 1 ©«Fpii^i^« 

tw.2(Dmmmmmt ^^n^nm M\zn9-~y^\^ 
TPP^j^BK-r^xeic^^i^TUiBjLfc. UA^L. mi 
iLa'm2<r>mwmm^mm\^tzmz\WiCin^-::-y 
^\z^K^z.fi^(r>tmm\z^n^wm.\^xh^\.^. z.<r> 
»^(cii, ^n-€^ti©F^p«t5«iBii;At$^*-r-5. 

30 -a-T^KDi^^BOMPOI^Sffi^a^i^JCtTfc^ 

tic ^©J:e>fi:^ffi«. m2co^»lirottf4<i:i*J!iS* 

©.t-ptc-rntf, /l^'-:::>i/IS*t|giiis{b$n?.tii 

[0 0 4 1 ] ^<Dm<DmmmmtLx. 
mmt^2(D^mmt^mmv, ma^m^r^rztbo 

T, m2<Dmmm(Dmo^ohizi^^h<Dtti.^o u-z> 

[0 0 4 2] ^Ofi!!«*iigJ^S8tLT, SFeli^ 

50 mmit. 3 m&.±<Dmmmmt\^xhSii>K m^it. ^ 
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\z-r^t. i^m^s.^mmL--D-D. um.(DmitiznLx 

[0 0 4 3] 'A\Z. *§!?B«-||]!i«a|tbT, MaS^ 

e«)»3Sxe©-gB«r«-r«iiiisxs»r®0T'fe^. s 

EI6 (a) iZ^.LrzJ::olZliyXm^3 2±izmm 
h (Thin Film Transist 

or; TFT) 4 1 tffi|&§«4 3 t ^rJ^^-TS. 

[0 0 4 4} f /J:t5-fe, *-r, :^^xa«3 2±(C7> 
y- • n-h«3 4^*6iMb. T'^X-TCVD^lCJcO 

j-^i'-->ifbxy-hmm4 0Rxsmm^mmm4 2 
y^xmiz^y). v'jn>^3 eic^ssEti&aA-r 

/^^-->ifLX. fS^«|4 6&DCli^Zi>yi7 h 

>TFT(Z)j^fie^frtcip-r?>ct*^-e#^„ ciwt^tc, 

[0 0 4 5] *-r. 0 6 (b) {Z^Lfz^olZ. mi(D 

mmmmmso^mmL. ^^\z. mm^>^^h4 8 
icR®Tsp»ip 5 0 a^tstt^. zz.x\ ml(Dmm^& 

mmsOtLXit. ZfyX-^CVDmtZjzK). ^it'y^) 
a>$:5 0 Onmii^iDto 'AlZ. 7 h 1/ h ^it 

mLx-^x^^mi^v. cDEm^m^^xmmms 0^ 

5 0a«. eS6 umOTRJ^iLit. 
[0 0 4 6] :klz. 06 (c) {c^U;fcJ;'5Jc, ^2© 



(9) 

iTRiir^MP 5 2 a^lStt-5. C:;iT-fi. ^^#.7 

fc, ^(DmmtLxit, mmf}^+6^\zw-iait^n. mm 
<Dm(Dtiy:fu>':/^mmh'[-^iz^mr^rztb\z. 2 

limtVtz, Sfc, m2©SFB^il6i»g5 2«^7ttt^W 

ma^mii^:ztf]^x^rz. -rnto-^. Ef^co^^h-^ 
10 ^m^-t^:itf)^x^rzo z::x\ l6Si»5 2(7)Pj|p 5 

2aH, unKDnm^thtZo ^:®±ptrMP5 

2 a 4^ 1 W^FBl^fe^MwfjgP 5 0 a J: D < Lfc 

©T% WP 5 0 aOF^Sffita. 7^7 ij;i.;^|!iT'ffifcnT 
WP 5 2 a ;i tf}^f£f^K 

[0 0 4 7] mz. 07 (a) {C^bfc J: tC, l^^jaa 

^. rrit^t>. BMwz^io. f^2<Dmmmmm5 2f)^ 

miRmi'X. g|P5 2 a*S5"-/m{CMlifcWPJ^«5r 
20 3 0"CT*<JlP#rBlWfS*MSlrJ;-:3T, 06 (a) \Z^V 
■ :^-}\^C^m^-t^^ti>^X^rz. mtz. ISI0 (a) 

izA^^^^zf^xmrnmo^mwrLim^-r^m^t-ri) z. 

tt^X^Tz, 

[0 0 4 8] 'A\z, 0 7 (b) iz^L-ft^^\z. m^m 

>'J<yi.m ( I TO) * 1 0 0 nmltfflL> 

ifLx. mmmms 4tLrzo z.<Dj:^izLxnmLrz 
i^«$ns. ^LT, ^(Dmmzmmf)mx-^nxmik 

$n*::i:{CJ:f3 3-r >^®?^SS^gB*^'^fi£-r^, 

[0 0 4 9] z::x\ mmnus 4 ttt^ noomm 

•r?)Ct*?je;>^<h^nTi.>-5>. mmt. ioonm~i 
5 0 nmt\^vm^^mmxmGS.^n^zti)^^<. 
40 tt. mr^mmm'^tniiiim<bt£\'^m^xh, :n>^ 

t. &mti\z^^^!^(Dm±mt)mmizmmr^m\int^ 
[0 0 5 0] ^mMmAmzmn^vrzumxit. mm*i 

n\ZJ:^mm(DmmmBm^R I E (Reactive 
Ion E t c h i n g) ^lCj;0x>>f^>i7'tTZ] 

>^i7b • ^^-)ii:m^-r^tmmmm(D^wniz^^ 

50 0. 3~3%eKtiS*>ofc. c:©J: 
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[0 0 5 1] c:nfc*fbT. mmM^\z^^i/mmt.^ 

(b) \z^si.fz^o\zmM-iim(Dm<^f^nmmmmf^<D 

b s6 T * -5 <h m ipjj $ n s . 
[0 0 5 2] ifmmm\z^ri\t. mmm.m<n-ny 

[0 0 5 3] ^iE>iz. ^^mmmiz^^m^^^^mit. 

mmms orzss 2Ai+mzm^^rcisb\z. mmnmsA 

[0 0 5 4] Sfc, ffi«ttff{ffil«^{C4oliTt>, 

tc*=t.iT}±> 1217 (b) !c^bAcJ;-5tc, /}^U->U:3> 

'i^>J->'j3>^3 6 tjeatWS 2 <hcDFp1t«, 

LT, mm 5 2 ^£r<flfiic-r^*^«*4*^^7}?'J v'U :3 > 

[0 0 5 5] :*lc. i^%'m<n^2(r)mM.m\Z'D\^^-zW^ 
T-S. 0 8(i. *5^BJ©m2(Dll;^««Jtcd^A^^jec^B«^ 

*f(fi]bTES5nfc**|6l»«3 0 0 i:^ne)OFBHC^Jt 

$n;tjSa«4 0 0 

[0 0 5 6] 3 0 0 jS^ttSIS s 1 0 co^ 

ffi±(c:SBjttffi3 2 0 <i:i^l^i])i3 3 Q-hm^^ntzm^ 

L^TfeSV^. *^HJ»7U'-f S«3 0 ' fe. ^ItCglb 
Tntimvrz7U-(mm3 0 <!:|W1«HCS^3 2(7)±H/}^U 

->'jzi>i^3 6, y-hmmm3 8. m2<Dmmm»m 
5 2tj.ii^m^^, mi\z^Lrc7u-i&iRtm~<D^ 



(10) 

IS 

[0 0 5 7] ^mmmo^m^^Wsmmfjm 1 tn^s.^ 
m 1 oirBiseiiiH 5 0 ' tc*^, -r^j:t>^> 

{ajtCiDl'iTfS. ir«1^i^B5 0' ia*n>i5'>7h4 

[0 0 5 8] z(D^o\zmmmmm5 0' ^mi^^Ltzm 

•&(C*5t/iTH. ll2C0liPC<DrtSS;i^e.BfBl^igiJl5 

10 0' ^x(Dmm^^Di^^<-t^ztt)^x^^. m-D 

X. MPC©l*lSffi(C^ViTBra«fi^g5 0' 75^$e>ll 

^^i:«^iiT*>^. ^m.mm\zio\.^x^. m 
ra*6a®5 0' cDTJrtt, y-h«eiB:»3 8, ^m.mA 
Atm^-^nxy,^^. m-^x, :i<D^o\z. miosra 
mmmso' ^mm::i>^^ h4 8A^^mhxmi$.vx 

20 fe, U -> U =1 >^ 3 6 2 WBF^Jgl^B 5 2 ti*M 

'J 3 3 6 iimmmmm 5 2 $:«i^-r-5=tffii^^^sf tcff 

[0 0 5 9] 'A\z. ^mM(Dm3(Dmmmiz-D^^xmm 
-r-s. ia9(i. ^^m<Dm3(Dmmmiz*^A^^mFam^ 

m\zynLrzm.^Bm^&mm^t3'^^Rmm<DmM,^7fim 
mx'$)i). 7i/-r»tS3 0" i-?-titc*f(^LTffiesn 
^c*K^affi3 0 0 tcn5.©raic»^^nfc}Kss4 0 

30 Ot^m^^o jfct[p|S«3 0 OW. @^ttS«3 10(D 

±m±\zmmnm3 2 otsar^ns 3 oA^'j^fiK^n/cm 

fi£Sr#-r-l). Z.ZX\ *Hin*S3 0 0«, S^U^'.tli;*! 

[0 0 6 0] *5§BJ<73TW-r»ffi3 0" EllCS^L 
fc7L"fa«3 0i|Bl«l(cS«3 2CD±lC:i?'J 
^3 6, y-hite^g3 8, HI ©SFB^^giH 5 0 , ^ 

2(Dmmmum5 2rj.ii^mx^. muzmLrzTu^ 

IC431.>T«, *fr^am3 0 0(D±:&;5^e,AWLfc?t«iS 
^W4 0 0*ii)aLT7^-fS«3 0omS5 4tCj;D 

ss^^n, ff:;jKag4oo, ^isjssa o o^si^b 

[0 0 6 1 ] *|lig9SJcD7U'fa«3 0" lC*3tiTt>. 

laai ufect 5 2 ©g^iteiits 5 2 ni3:i+ e.n^cM p 

50 C«. Hl©lFJJi^igi»5 0(Dg|PSrffioTiS-^*^Jirt 
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[0 0 6 2] u^±> M:Wm^mmv-^-D^mm(Dmm(D 

[0 0 6 3] ^tz. m2<Dmmmmmizmiif^ma<D]^ 

mmmx'Sb^. zo^ot^mMmo^ma^mi^i^rzm^iz 
«. 7.hy-(^mzn^-->';/^nrz^^^jiyuaym 

miz^VX. m.ibnrz^iiiJl-JVX:k^t£^y^^ h 

[0 0 6 4] ^Tz. ^mmmxit. mBmi^f^^m^sii. 

Tti^di, m^^f-^mmm^ (Po l yme r D i s 
persion Liquid Crystal) Srffl 

[0 0 6 5] 

m^n. sKTizmMt^m^^mr^o s-r, 

[0 0 6 6] *^BjtCJ;n«, =i>^i7 H • 4^- 

^tthiz. mm^h^m-r^ctf)^x-^^. ^(biz, 
*fgi«(cj:n«, ^mi^&u<Dmm^^m\zw-mift^ 

[0 0 6 7] ^fc, ^^mizj:tnt. m^m^mm.<Dm 
tvx/-^y'>^-hm^<D±^\,mmm4<Dm^mm-r 



(11) 

mmo&mmuism^^+^izm^-r^ z.Li)^xt^, 
mtmmmLxi^tn,^, se^T^ ¥»«i:iKcD?^^sis)5 

1^-5, ^(D^StUT, ^2cO«rBl$gS^«^«fi!c-r^*- 

mmu^^^m^m^<Dyfm.^<Dti^m.*mm-^n. tf 

^mmitA^-^mx. mm^^+^izmu^ntzm^B 
m7nmm^imr^ct*^x^^j:oizuo. Mm±<D 

(I TO) ©«;t)0lCTJU5:^'?A«(7)^S 

[0 2] *«HJ{cJ;i,jKSa*^M«»ligXSO±SW 
[0 3 3 *5§?«fcJ;S?£ftS*g«<DiSjiIS©±S^ 

¥^ «f tilB§XS »f ffi 0 T * „ 

[04] *5gBj(c:j3tt^m 1 sz>'m 2 (Dmm^mB<Dj-^ 
i'--y'i^^(oma<Diz^-^<Dmm^mm-r^iu±mx 

mt<Dm%^^ir^yymx'$>^o 

[0 7] *»BjicJ:;s,j^^B^^g«o®jiXig®-g|5<& 
^•r«tBSX@Sli®0T*^. 
[0 8] *^W<75||2(D*S6^JlC7!)^*^S?KS«^gS^ 

^•fWLmmmmx'Sb^o 

[0 9] *5!Bj?(7)^3(^^ig0iJtc*i;5>-5jKSa^gM€ 

*nitis»fB0T'ib^. 

[010] mMm<Dmn^m^-t^m.«&mx'$)^. 

[011] SE^OjecSS^SacOTl^-fSKOltliiSWiB 

40 01?$)^. 

1 1 7U-fSffi 

1 2 :^/57.»« 

1 4 

16 mi (DSrpli^ii:^ 

18 m2©»ra*e«is 

2 0 m2(Dmmm 

30, 30', 30", 130 StR 

3 2. 1 3 2 

50 3 4, 1 3 4 T>y-3-h 
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3 6, 1 3 6 zj^'J v'ja>H 

3 8, 1 3 8 f-Vm^M 

4 0, 1 4 0 f-vnm 

4 2, 1 4 2 mm-^W^ 

4 4, 1 44 awsfi^H 

4 6, 1 4 6 V— XttiBI 

4 8, 1 48 3>^i7h«® 

5 0, 1 5 0 %\(r>m^mm.m 



5 2 ^2cO)iPB^^«^^ 
5 4, 5 4', 154 

2 0 0, 3 3 0 lar^a 

3 0 0 *H6]S1S 
3 10 

3 3 0 mmmm. 

4 0 0 



[lai] 



m2\ 




46 36 40 42 48 
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(a)I 



(0 



[@8] 




14 

12 
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16a 
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